A general one-step hybrid block method with equidistant of order 6 has been successfully developed for the direct solution of second order IVPs in this article. Numerical analysis shows that the developed method is consistent and zero-stable which implies its convergence. The analysis of the new method is examined on two highly and mildly stiff second-order initial value problems to illustrate the efficiency of the method. It is obvious that our method performs better than the existing method within which we compare our result with. Hence, the approach is an adequate one for solving special second order IVPs.
Introduction
In this article, we consider an approximate solution of general second order initial value problem (IVP) of the form
, y x y y x y y y x f y    (1) Original Research Article where f is continuously differentiable on the given interval. Seeking an approximate solution for equation (1) is of great importance due to the wide application of this kind of differential equations in science, engineering and other real life problem [1] .
Several numerical methods were developed on the hands of many scholars to approximate the solution of problem (1) such as [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
In order to achieve better accuracy and reduce execution time, hybrid block methods were first introduced according to [11, 12] and later by [13] , while hybrid methods were initially introduced to overcome zero stability barrier occurred in block methods mentioned by Dahlquists [14] . Furthermore, this method have the ability to change step-size besides utilizing data off-step points which contribute to the accuracy of the methods. In hybrid block methods, step and off-step points are combined to form a single block for solving ODEs (see [15] [16] [17] ). Meanwhile, some scholars such as, [1, 17] proposed an implicit one-step hybrid block method for the direct solution of second order ordinary differential equation. Their work motivated us to propose the treatment of second order ordinary differential equation using one-step block with equal equidistant for solving second order IVPs directly of the form (1) using interpolation and collocation.
Derivation of the Method
This section shows the development of the second derivative method with single step. The discrete scheme for the block method is constructed from the linear multistep method of the form
Using Taylor series expansion to expand individual terms in (2) and upon substitution of the expansions back in (2), the matrix form can be written as below where the coefficients of Following the same approach, which yield the following derivatives of the discrete scheme 
is called the error constant and implies that the truncation error is given by showing that our method is zero stable [11] .
Convergent Definition 3.3:
The necessary and sufficient conditions for a linear multistep method to be convergent are that it must be consistent and zero stable. Hence our method is convergent [14] .
Region of absolute stability
The region of Absolute stability of the derived block method was plotted using idea of [14] . Chart Title 
Conclusion
A general one-step hybrid block method with equal off-mesh point of order 6 has been successfully developed for the direct solution of general second order IVP.
Numerical analysis shows that the developed method is consistent and zero-stable which implies its convergence. The analysis of the new method is examined on two highly stiff second-order initial value problems to illustrate the efficiency of the method, and we further shown the graph of exact solution and computed result. It is obvious that our method performs better than the existing method of [6, 17, 18] . Hence, the approach is an adequate one for solving special second order initial value problems.
